
of overburden. As pointed out in section 10 a surface detector needs to a) have sufficiently

data acquisition bandwidth to collect all events near the beam spill time, b) eliminate cosmic

ray tracks so that the beam events can remain pure, c) tag events due to cosmic rays so that

no cosmic ray induced events mimic an in-time beam event. These requirements force surface

detector to be a segmented detector with active cosmic ray veto shielding.

• Background rejection: There are two contributions to the background from the neutrino beam:

neutral current events as well as contamination of electron neutrino events. The narrow band

nature of the neutrino beam is important for rejection of both of these backgrounds. The

neutral current events which tend to have a falling energy distribution can come from both

the main peak of the neutrino spectrum and the tails. In the case of location (2) the large

kaon peak will contribute background. The νe contamination has a broad distribution for

both off-axis locations [16]. To use the narrow band nature of the beam effectively to suppress

backgrounds, the detector must have the capability to measure neutrino energy (total charged

current event energy) with good resolution, which is approximately the same as the width of

the narrow band beam. It should also be able to reject π0 or photon induced showers.

Detectors at DUSEL: The possible sites for DUSEL are 1290 (Homestake) and 1495 (hen-

derson) km apart. The first and second oscillation maxima for 1290 km are at 2.6 GeV, and 0.87

GeV; for 1495 km, they are at 3.0 GeV and 1.0 GeV. A new wide band neutrino beam at 0 deg.

has been simulated [15] to show that a spectrum could be made to cover these energies; the critical

parameter in the flux at low energies will be the decay tunnel diameter which must be kept to

be ∼ 4m. The beam-line could be operated at any energy between 30 to 120 GeV proton energy.

For higher proton energies work is in progress to remove high energy neutrinos (> 4GeV ) that

might produce background. The beam-line could also be operated at a slight off-axis angle if the

background can be shown to be lower. For the purposes of setting broad detector requirements we

will assume that the spectrum produced by 40 − 60 GeV protons as shown in [15].

Detectors at DUSEL (at either Homestake or Henderson) could be placed either at the surface

or at a deep site. If placed on the surface the detector considerations would be approximately

the same as those for off-axis detectors because the primary design issue would be rejection of

cosmic ray background. The availability of deep sites at the appropriate baseline distance for large

detector are the main reason for locating the detector at DUSEL. Both Henderson and Homestake

are planning on large detector caverns at a depth of ∼ 5000 ft. We will enumerate the detector

requirements assuming this depth.

• Size: To approach the exposure criteria of 2000MW×kT(107)sec over the course of 5 yrs, the

fiducial mass of the detector needs to be ∼ 200kT . In the case of DUSEL all of this mass can

be in the same place exposed to a beam that contains both oscillation maxima. The total
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